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DETAILED ACTION 

This Office Action is in response to tine Amendment filed June 5, 2008. 



Specification 

1 . The amended abstract of the disclosure is objected to because on line 1 , 
"Discloses" should be replaced by "Disclosed". Correction is required. See MPEP 
§ 608.01(b). 



2. The disclosure is objected to because of the following informalities: 

On line 10 of page 23, "a epitaxial" should be replaced by "an epitaxial". 
On line 17 of page 24, "metal-oxide- -compound" should be replaced by "metal- 
oxide-compound". 

Appropriate correction is required. 



Claim Objections 

3. Claims 80, 87 and 92 are objected to because of the following informalities: 

On line 2 of claim 80, "form" should be replaced by "formed". 

On line 1 of claim 87, "An" should be replaced by "A". 

On lines 1-2 of claim 92, "71 ." should be removed, and "In203" and "Ga203" 
should be replaced by "In203" and "Ga203". 

Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification sliall contain a written description of the invention, and of the manner and process of 
mailing and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claim 92 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor, at the time the application was filed, had possession 
of the claimed invention. Applicant discloses that the first layer may be composed of 
In203 or Ga203 (lines 1 1-15 of page 23 of current Application), and therefore one of 
ordinary skill in the art would recognize that the first layer comprises In203 or Ga203, not 
both In203 and Ga203. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claim 92 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is not clear whether the first layer is a single layer structure 
comprising a mixture of In203 and Ga203, or a multilayer structure comprising In203 and 
Ga203 separately. 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1, 71-76 and 81-91 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lucovsky (US 6,552,403) as modified by Lucovsky et al. (US 
2002/0024108). 

Regarding claims 1, 73 and 74, Lucovsky discloses a metai-oxide-compound 
semiconductor field effect transistor structure (Fig. 1) comprising a nitride compound 
semiconductor wafer structure (20) (col. 7, lines 33-34, 47-50, 54-57 and 60-61) having 
an upper surface (25) (col. 7, line 34), a gate insulator structure (50) (col. 7, lines 39- 
41), wherein the gate insulator structure (50) may comprise oxygen and indium (col. 3, 
lines 64-66, and col. 5, lines 2-4), the gate insulator structure (50) in contact with the 
upper surface (25). 

Lucovsky differs from the claimed invention by not showing that the gate insulator 
structure comprises a first layer and a second layer, wherein the first layer comprises 
oxygen and indium, the first layer in contact with the upper surface, and wherein the 
second layer comprises at least one insulating compound (claim 1 ), wherein the at least 
one insulating compound comprises at least one of oxygen and sulfur (claim 73), and at 
least one rare earth element (claim 74). 
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Lucovsky et al. disclose a gate insulator structure (Fig. la) (lines 1-7 of [0076]) 
comprising a first layer (10) (lines 7-9 of [0077]) and a second layer (20) (lines 2-6 of 
[0078]), wherein the first layer (10) may comprise oxygen and indium because the first 
layer (10) may comprise an oxide recited in Lucovsky, and the first layer (10) may be in 
contact with the upper surface disclosed by Lucovsky, and wherein the second layer 
(20) comprises at least one insulating compound, which comprises oxygen and may 
comprise at least one rare earth element of Lanthanum ([0025] and [0032]). 

Since both Lucovsky and Lucovsky et al. teach a gate insulator structure of a 
field effect transistor, it would have been obvious to the one of ordinary skill in the art at 
the time the invention was made that the metal-oxide-compound semiconductor field 
effect transistor disclosed by Lucovsky may comprise the gate insulator structure 
disclosed by Lucovsky et al., because the gate insulator structure disclosed by 
Lucovsky et al. allows for controlling the nature of the band bending at the compound 
semiconductor interfaces and surface modification for sensor application (Lucovsky et 
al., lines 9-14 of [0082]). Further, it has been held that choosing from a finite number of 
identified, predictable solutions, with a reasonable expectation of success, and use of 
known technique to improve similar devices (methods, or products) in the same way 
would be obvious. KSR International Co. v. Teleflex Inc. 82 USPQ 2d 1385 (2007). 

Regarding claims 71 and 72, Lucovsky et al. further disclose that the at least one 
insulating compound (20) ([0025], [0027] and [0030]) may comprise indium or gallium, 
because indium and gallium are Group IMA elements, and at least one rare earth 
element of Lanthanum (line 3 of [0032]). 
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Regarding claims 75 and 76, Lucovsky furtlier comprises for tlie structure of 
claim 1 a gate electrode (80) (col. 7, lines 41-42) positioned on the gate insulator 
structure (50), and source and drain regions (30 and 40, respectively) (col. 7, lines 38- 
39) self-aligned to the gate electrode (80). 

Regarding claim 81 , Lucovsky as modified by Lucovsky et al. differ from the 
claimed invention by not comprising a layer between the first layer and the second layer 
having a composition intermediate between the compositions of the first layer and the 
second layer. 

It would have been obvious, if not inherent, to the one of ordinary skill in the art at 
the time the invention was made that an interfacial layer between the first layer and the 
second layer having a composition intermediate between the compositions of the first 
layer and the second layer may be formed, because there would be intermixing of 
elements at the interface between the first layer and the second layer when the first 
layer and the second layer are formed by one of the techniques disclosed in [0057] of 
Lucovsky et al. resulting in an interfacial layer between the first layer and the second 
layer having a composition intermediate between the compositions of the first layer and 
the second layer. 

Regarding claims 82 and 83, Lucovsky as modified by Lucovsky et al. differ from 
the claimed invention by not showing that the first layer has a thickness of more than 3 
angstroms and less than 25 angstroms (claim 82), and the gate insulator structure has a 
thickness of 10-300 angstroms (claim 83). 
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The claims are prima facie obvious witliout sliowing that the claimed ranges of 
the thickness achieve unexpected results relative to the prior art range. In re Woodruff, 
16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 
1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, which do not 
overlap the prior art ranges, are unpatentable unless they produce a new and 
unexpected result which is different in kind and not merely in degree from the results of 
the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum 
value of result effective variable in known process is ordinarily within skill of art) and In 
reAller, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges within prior art 
general conditions is obvious). 

Regarding claims 84-86, Lucovsky further discloses for the structure of claim 1 
that the upper surface (25) may comprise GaN, lnxGai-xN or AlxGai-xN (col. 7, lines 54- 
56 and 60-61). 

Regarding claim 87, Lucovsky as modified by Lucovsky et al. disclose a field 
effect transistor (Fig. 1) comprising the structure of claim 1 . 

Regarding claim 88, Lucovsky further disclose an integrated circuit (col. 7, lines 
22-26) that would comprise the structure of claim 1 . 

Regarding claim 89, Lucovsky discloses a method of making a metal-oxide- 
compound semiconductor field effect transistor structure (Fig. 1) comprising providing a 
nitride compound semiconductor wafer structure (20) (col. 7, lines 33-34, 47-50 and 54- 
57) having an upper surface (25) (col. 7, line 34), and providing a gate insulator 
structure (50) (col. 7, lines 39-41) comprising oxygen and indium (col. 3, lines 64-66, 
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and col. 5, lines 2-4), the gate insulator structure (50) in contact with the upper surface 
(25). 

Lucovsky differs from the claimed invention by not showing that the gate insulator 
structure comprises a first layer and a second layer, wherein the first layer comprises 
oxygen and indium, the first layer in contact with the upper surface, and wherein the 
second layer comprises at least one insulating compound. 

Lucovsky et al. disclose providing a gate insulator structure (Fig. la) (lines 1-7 of 
[0076]) comprising a first layer (10) (lines 7-9 of [0077]) and a second layer (20) (lines 2- 
6 of [0078]), wherein the first layer (10) may comprise oxygen and indium because the 
first layer (10) may comprise an oxide recited in Lucovsky, the first layer (10) may be in 
contact with the upper surface disclosed by Lucovsky, and wherein the second layer 
(20) comprises at least one insulating compound. 

Since both Lucovsky and Lucovsky et al. teach a gate insulator structure of a 
field effect transistor, it would have been obvious to the one of ordinary skill in the art at 
the time the invention was made that the method of making a metal-oxide-compound 
semiconductor field effect transistor structure disclosed by Lucovsky may comprise 
providing the gate insulator structure disclosed by Lucovsky et al., because the gate 
insulator structure disclosed by Lucovsky et al. allows for controlling the nature of the 
band bending at the compound semiconductor interfaces and surface modification for 
sensor application (Lucovsky et al., lines 9-14 of [0082]). Further, it has been held that 
choosing from a finite number of identified, predictable solutions, with a reasonable 
expectation of success, and use of known technique to improve similar devices 
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(methods, or products) in the same way would be obvious. KSR International Co. v. 
Teleflex Inc. 82 USPQ 2d 1385 (2007). 

Regarding claim 90, Lucovsky discloses a method of making a metal-oxide- 
compound semiconductor field effect transistor structure (Fig. 1) comprising providing a 
nitride compound semiconductor wafer structure (20) (col. 7, lines 33-34, 47-50, 54-57 
and 60-61) having an upper surface (25) (col. 7, line 34), and depositing a gate Insulator 
structure (50) (col. 7, lines 39-41), wherein the depositing the gate insulator structure 
(50) may comprise depositing oxygen and indium (col. 3, lines 64-66, and col. 5, lines 2- 
4 and 46-52) onto the upper surface (25). 

Lucovsky differs from the claimed invention by not showing that the depositing a 
gate insulator structure comprises depositing a first layer and depositing a second layer, 
wherein the depositing the first layer comprises depositing oxygen and indium, onto the 
upper surface, and wherein depositing the second layer comprises depositing at least 
one Insulating compound onto the first layer. 

Lucovsky et al. disclose depositing a gate insulator structure (Fig. la) (lines 1-7 
of [0076]) comprising depositing a first layer (10) (lines 7-9 of [0077], and lines 7-15 of 
[0045]), which may be an oxide recited In Lucovsky, and a second layer (20) (lines 2-6 
of [0078]), wherein depositing the second layer (20) comprises depositing at least one 
Insulating compound. 

Since both Lucovsky and Lucovsky et al. teach a method of making a gate 
insulator structure of a field effect transistor, it would have been obvious to the one of 
ordinary skill in the art at the time the invention was made that the method of making a 
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nnetal-oxide-connpound semiconductor field effect transistor disclosed by Lucovsky may 
comprise providing the gate insulator structure disclosed by Lucovsky et al., because 
the gate insulator structure disclosed by Lucovsky et al. allows for controlling the nature 
of the band bending at the compound semiconductor interfaces and surface 
modification for sensor application (Lucovsky et al., lines 9-14 of [0082]). Further, it has 
been held that choosing from a finite number of identified, predictable solutions, with a 
reasonable expectation of success, and use of known technique to improve similar 
devices (methods, or products) in the same way would be obvious. KSR International 
Co. V. Teleflex Inc. 82 USPQ 2d 1385 (2007). 

Regarding claim 91 , Lucovsky discloses a method of using a metal-oxide- 
compound semiconductor field effect transistor structure (Fig. 1), the structure (Fig. 1) 
comprising a nitride compound semiconductor wafer structure (20) (col. 7, lines 33-34, 
47-50, 54-57 and 60-61 ) having an upper surface (25) (col. 7, line 34), and a gate 
insulator structure (50) (col. 7, lines 39-41), wherein the gate insulator structure (50) 
may comprise oxygen and indium (col. 3, lines 64-66, and col. 5, lines 2-4), the gate 
insulator structure (50) in contact with the upper surface (25), and the method 
comprising inherently applying a voltage to the gate insulator structure (50) to operate 
the field effect transistor structure (Fig. 1). 

Lucovsky differs from the claimed invention by not showing that the gate insulator 
structure comprises a first layer and a second layer, wherein the first layer comprises 
oxygen and indium, the first layer in contact with the upper surface, wherein the second 
layer comprises at least one insulating compound. 
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Lucovsky et al. disclose a gate insulator structure (Fig. la) (lines 1-7 of [0076]) 
comprising a first layer (10) (lines 7-9 of [0077]) and a second layer (20) (lines 2-6 of 
[0078]), wherein the first layer (10) may comprise oxygen and indium because the first 
layer (10) may comprise an oxide recited in Lucovsky, the first layer (10) may be in 
contact with the upper surface disclosed by Lucovsky, and wherein the second layer 
(20) comprises at least one insulating compound. 

Since both Lucovsky and Lucovsky et al. teach a gate insulator structure of a 
field effect transistor, it would have been obvious to the one of ordinary skill in the art at 
the time the invention was made that the metal-oxide-compound semiconductor field 
effect transistor structure disclosed by Lucovsky may comprise the gate insulator 
structure disclosed by Lucovsky et al., because the gate insulator structure disclosed by 
Lucovsky et al. allows for controlling the nature of the band bending at the compound 
semiconductor interfaces and surface modification for sensor application (Lucovsky et 
al., lines 9-14 of [0082]). Further, it has been held that choosing from a finite number of 
identified, predictable solutions, with a reasonable expectation of success, and use of 
known technique to improve similar devices (methods, or products) in the same way 
would be obvious. KSR International Co. v. Teleflex Inc. 82 USPQ 2d 1385 (2007). 

1 0. Claims 77-80 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Lucovsky (US 6,552,403) as modified by Lucovsky et al. (US 2002/0024108) as applied 
to claim 75 above, and further in view of Kawai et al. (US 5,929,467). The teachings of 
Lucovsky as modified by Lucovsky et al. are discussed above. 
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Regarding claim 77, Lucovsky as modified by Lucovsky et al. differ from the 
claimed invention by not showing that the gate electrode comprises a metal selected 
from the group of refractory gate metals and combinations thereof. 

Kawai et al. disclose a nitride semiconductor field effect transistor (Fig. 1) 
comprising a gate electrode (7) (col. 4, line 6), which may be formed of molybdenum or 
tungsten (col. 12, lines 1-2 and 7-9). 

Since both Lucovsky and Kawai et al. teach a nitride semiconductor field effect 
transistor structure, it would have been obvious to the one of ordinary skill in the art at 
the time the Invention was made that the gate electrode disclosed by Lucovsky as 
modified by Lucovsky et al. may comprise a refractory metal such as molybdenum or 
tungsten, because molybdenum and tungsten are commonly used as a gate electrode 
material. Further, it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use. In re Leshin, 
125 USPQ416. 

Regarding claims 78-80, Lucovsky as modified by Lucovsky et al. differ from the 
claimed invention by not comprising a substrate (claim 78), wherein the nitride 
compound semiconductor wafer structure is built on the substrate (claim 79), and the 
substrate is formed from a member selected from the group consisting of sapphire, 
silicon, silicon on insulator, aluminum nitride, and gallium nitride (claim 80). 

Kawai et al. disclose a nitride semiconductor field effect transistor structure (Fig. 
1) comprising a sapphire substrate (1) (col. 3, line 64), wherein a nitride compound 
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semiconductor wafer structure (composite layer of 2 and 3) (col. 4, lines 10-14) is built 
on the substrate (1 ). 

Since both Lucovsky and Kawai et al. teach a nitride semiconductor field effect 
transistor structure, it would have been obvious to the one of ordinary skill in the art at 
the time the invention was made to combine the metal-oxide-compound semiconductor 
field effect transistor structure disclosed by Lucovsky as modified by Lucovsky et al. 
with the sapphire substrate for a GaN wafer structure disclosed by Kawai et al., 
because a sapphire substrate is commonly used for forming a GaN wafer structure due 
to its low cost. Further, it has been held that combining prior art elements according to 
known methods to yield predictable results would be obvious. KSR International Co. v. 
Teleflex Inc. 82 USPQ 2d 1385 (2007). 

Response to Arguments 

1 1 . Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new grounds of rejection. 

Conclusion 

12. Applicant's amendment necessitated the new grounds of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAY C. KIM whose telephone number is (571)270-1620. 
The examiner can normally be reached on 7:30 AM - 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jerome Jackson Jr./ 

Primary Examiner, Art Unit 2815 

/J. K./ 

Examiner, Art Unit 2815 
August 16, 2008 



